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ABSTRACT: 



PROBLEM TO BE SOLVED: To manufacture high quality metallic product by casting an 
ingot little in acquired bubble, a non-metallic inclusion and segregation of the ingot 
surface, a surface defect resulting from mold flux, having little inner inclusion. 

SOLUTION: By disposing three or more electromagnets 28 on the long side direction of a 
mold 10, and making the magnetic field, which generates at mutually adjacent coils 24, 
substantially reverse, a vibrational electromagnetic field substantially reversing the phase 
is made to act on a molten metal to make local excitation without causing the break of a 
dendrite on the front face of a solidified core by the electromagnetic force. 

COPYRIGHT: (C)2003,JPO 



12/7/07, EAST Version: 2.1.0.14 



mB^mwm (jp) 



"2) 18 ^ « (A) 



#^2003-103348 
(P2003-103348A) 

(43)£iM B ¥^15*P4 ^ 8 B (2003. 4. 8) 



11/04 



(51)IntCl.' 
B2 2D 11/115 



3 1 1 



F I 

B2 2D 11/115 

11/04 



B 4E004 

C 

3 1 1 J 



^S!^ 'AiMM m^m(DS:6 OL (^7 M) 



(21}ffiH#^ 4$R2002-22449(P2002-2244g) 

(22)imB ¥*i)cl4¥ 1^303(2002. 1.30) 

(31) «Jfe«li?gS^. !|fB2001-43190(P2001 -43190) 

(32) ffiJtB S|i^l3¥ 2 ^20 3(2001.2.20) 

(33) «ft«£3gB B*(JP) 

(31) 9E$feli3K?8S-^ WS2001 -228157 (P2001 -228157) 

(32) «$tl3 ¥^13^7^273(2001.7.27) 

(33) «5fe«£3SH B*(JP) 



(TDiaiHA 000001258 

ftffiJ^»P'retpiJiK:lt*Brii 1 TH 1. #28 
(72)«8g# =* WWI 

u) iii«saftficsc^?t*a««^i>3 
(72)38M# m m-A 

(74)f5aA 100080458 

^31± ii55ic ^ (^2^) 
F^'-A(^) 4ED04 AA09 HBll MB12 NBOl NCOl 



(54) mcommm^msLXfwtm 

(57) [■»;] 

[ mm^f'i. 1 mm i o comTHrmz 3 iiiwj-comK^ 

(28) drSililL., |!j^OI"]±^Oa'f/^2 4•cm■rl.e 




SNSNSNSNSNSN 



LUUUUUULUJJ 

Q,,2 !i 



24 

28- 
22- 



nnnnnnnnnnn 

SNS^NSNS NSNS N 



^10 




26b 
2Sb 



>20 



12/7/07, EAST Version: 2.1.0,14 



(2) 

1 

m 0 m±(o a ^ MzmAti^^mzm(n^^%mm% lo 

[if;J<li!3 ] &±cry^Am.^cnm^^^m'^ 1 0 0 0 

^'^mx'hi'Ztm'&Lt^h. »Hi.x(i2tcgti«j 

mrmm j mmmmmw i h z s h z x-h 
hz b mmt-ti . smm \.x2i,zMmcmomum 

L, mimmmmf.z^^r:im^j:mmmi(r)-^£\^wm 

ffii^nzf^ -> X 3 im±<7)isa ^ ^t- 1. mmwkZ^ b 

Ws\mW^MxtzoA)Vbti-^hti:h'm&^. 'pA^iAMz 

ubii^t^tthzb ^'m.b-fhmm. 5 \,zmk(m<m 
1 0 0 0 1 ] 

[00 0 2] 

-}>mif^lhixX\^t, 

[0003] ( A ) fJMI^tffiaS^SrfflS 

ti. ^i!)SJI2!^}*^ji^|tn-r-S.±T2gc7)^S-M^fti2 

wiiicsHitL, ( 1 ) -fm\,zwm.Ltzmm.^zwmm^ 50 



^:?^fl2 0 0 3-l 0 3 348 

2 

[0004] ^¥^3 0679 1 6-f^>lfifcti, MStil 

iSK bfz%%^ ^ Mzmm y - rwmmsi^MM b m 
^hm.t'^m^^tix\^h, 

[0005] - 1 5 4 6 2 3^^#(C{i, Gffl 

*i 1 2 0S-roWc«|fM^fcffi?tl?fi5*fc 

[0006] m^^e - 1 9 0 5 2 0-fi&|g{c{i. ?SM 

fc ^ililjlS^^r $r IP2I L. T #.fp| S ^ 1. 1 «(C , ttHJ 

mt-nmwn^hx^^h. 
[ 0 0 0 7 ] ,x , (B) .m^mmwc ymmm-^ 

m<k^tzhoyc LX . f^PllISb 1 -- 1 9 3 7 5 

[ 0 0 0 8 ] X. ( c ) mkmm-bfwm&m 

^'^h'±fz\j<Tib LT , If g3¥6 - 2 2 6 4 0 9#i;j|g 
[0009] #NB¥9 - 26265 1 ^IfiCti. Sit 

yx;PTJ®i 0 hT^^.zmmm-bmT&m-t'^mwx^ a 

[ 0 0 1 0 ] ^^^2 0 0 0 - 2 7 1 7 1 ^^'kmzii. 

0. \=rxym-<m'm^\m-^'i:. ^o'^i-.ux-'m, 
mmmz i d -mm vjm- . i5 & v Hi . fitM=-X'ifii s: n 

[0011] !r#(;3iPc}6 1 - 1 4 0 355 m 

mmm.zmm.n i.z\m $ fi t mrnma ii- m \m- h x -> 

[0012] 3-1 19 95 9^^jkmz\i.. q£ 

Yl.mz . }§iJlC7)<¥?Mft& ^ b $ -li- & UMf+S 

m!,m:mm^hmiifm^^tix\^h. 



12/7/07, EAST Version: 2.1.0.14 



[ c) 0 .1 3 } m^m 2 8 5 6 9 (>Q "T'Mmi... mm 
Yv—vj x.iv^ [m I- . m',umzm\mm ffl (-^ 

tlx. mm 3-258442 ^j-'jUmUi . imiiil 

[ 0 0 1. 5 3 ^t^¥8- 1 9 8 4 1 ^^mizii. mmm 

[00161 mm^mmmo 9 5/2 624 s^^m 

(cti. mm-kmzhfz'^x . inm-^^mM^my^^ 

0. 2 0-0. AOm/sizmtimv^mma^hx 

{ 0 0 1 7 ] ^$li¥-2 - 2 8 4 7 5 Om^mUi . i.m 

mitmzmM^i-t[^<^i'^i-mmi: . mmyxm 
[ 0 0 1 8 J X . ( E ) mmmnxammm wsn-f 

i,i,cotlX . t^l^T- 9-262 6 50 n^jWiUi . ?S 
iffly X/ny-.a-lTLOTaUclSft/cllcO:::) MzM^mM^ 
^UitZ t izX D mmmmu Uz 0 . 3Soii«sri2:Sf 

[0 0 191 rWt^tro-bXj vol.3 (1990) 11 

* f1-:ffl ii- !> 3 1 C J: 0 , tt tii^S^HSiSr $iJil ( E M L 
S) L/cO. M(EMLA) L^cO-tl.Sfrj*>ra^$ 

[00 201 X. {F)nmm.m^mi}\ii-n>(r>t 

IX , 4#rifi¥ 8-1 9840 "^-mui . main^t: J; 
-^xmrnmrnrnwrnimmt^mz. wmmi-i 5 

H z;otf.il:x?Ti®^iS-^a!{:EnSii-tl.J$ffiMiW>$ixr 
[0021] ' fciilj 66 ( 1 9 8 0 ) .W57 9 7Ki-:: 

imk-^ixxv^h. 

[0022] LA^ L'5r;';^''*5±ie^}.ii$|i(.cse:i!5$ix^ctt« 



(3) ^^^g32 003-1 0 3 348 

4 

. [ 0 0 2 3 1 X . ( G ) mBimi-w* mm- l s'.-j i 
LT, t#iiF.?s2 9 1 7 2 2 3-^-mizii. m\mi>zm 
i^j:\Mm-(&.xmfii±M3?:m- 1 . mmimizmsm 
mMfftSria^^-ti-s c i: t i -p T , -mmmicMAKf 

[0024 ] 

[%BS^»'»?:ftLJ: d t -rsisMi m(ommmr~-x 
[00251 *%HB{i:- mmm:<mm.^mm?>'< 
s , ii£oa8ga^:fets&r/ISffiS:tS0^t & c: 1 5: @ 

[00261 
20 (^?gBS^Wi*t-|.7ti8^tfO¥Sl 

■nmii ^itizt X . rmiziUMwmsmt i mr^ 
m^}-i:m]^it. mm-jnzx -^ximmmo-ry v y 

[ 0 0 2 7 1 X. mmmm±<^=i^f\'-x'^±i-mi^ 

oliZLtiij COX'S) 

[ 0 0 2 8 1 X. ^-^cO^mL^i^mMmi 10 0 0 

1 Hz*»f>8Hzt LJticOT'ibS. 

[0029] :$^mnii. X, P£0»^MgfiCfcV > 

^itmmt , iJi5a!tO*jZi:'J[*]tC3lliU:.<7)Kffi5r-ifi' 

[00301 X. mwmm\mm.if, immfn 

t -/P h^j:lXoiz L fc h Xt> . 

[003 1 1 i^Wfixu. m^iic'M^r}i\incoim'/t'^'& 
m'M-ti, m-h. m^^p^imx'iiiiimi:'\-^^<Lx^ 

50 ^^<ilifm(w«p;fW^?M)2.'4;tT. r^rli, ^frt-tl^oiiO 



12/7/07, EAST Version: 2.1.0.14 



5 

[0032] c«;ti>6<o:^-at LT. ^eoSa^i^oMD^r 

[00 33] 1. #^T6-1 90 5 2 0(C^$^1|.J; 
[0034] 2 . Z.(r)fdi:)(D-H'&t LT , *S";jr«K::3cS 

[0 0 35] 3. C:<Ofoi6(?)r7^/l'fl|itfcLT{i. 01 

cfm^rs^ix . i^-mmz3-:)\i}..tcr>m.mitttBm 

;i:*>"r'-^i.. latcfci^T, Lotiiia, i2{i7i«y 
[ 0 0 3 6 ] 4 . z<7)m.cr>^<M'm&cr)mmLi,i. fft-rr 

mi>Z',m L < =5: SCOT, 1 H 7. 8 H z «ffilB*^'ji 
[0037] 5. CiO.t'V^mMfi^ffll.^&CiT-. ig 
/'/>'Ct=, .HI.'?. Iimt^h.7y{{^im^'h^$y^cnx-. T> ]'y 

tc, 132 (.rail) , 03 {m2<r>\\\-\\\mzm.¥ 

-TtftrBlffii) . 124 (112cDlv~lv||!tc?SdSiIBJrffill) 
t, M2Si'.«AMiiOti-&tioi'>T, 

»tiir^ie$-ii&?f iisaij^ , %mmw\t'm'm\^z 

[00381 -mm:\i. 115{c^-11rn< . y:^{c^S-t 
n-i^yy::')FC)EtT^-t^BgfLC7)(6]§{il3Itt\ 

[0039] FocjxB ••■ (1) 

[004 0] 6. oA)V<n^%-)m^W,Z'fW,i^ 

[0041] 7 . m^W>2 9 1722 S^tCJi. 

mmMi^mn im^^'thz.t\>zx.nx. \mmm 



(4) 1^^32003-1 03348 

6 

5rmm:J3^ f+-§--ri> t . jW?IJJ:.ffl<0^-^l^ F 7 5* y X 
^^#2=AT\ «n°pK$r^j--fk$ -ti-T L it d . J; T , 
3c?ifi«e^?tOI^S,';^Ji ] 0 0 Qfj-^yMimt L 
^\ ^l^il'mW.lZ^r.Xii. 100 0;«?'>xa± 

[004 21 8 . Sit- - ^*Sfii'rj|^2 S) 1722 3-«i-fi'.vA?.t- 

apma«iaitw^(fctTU^ mi&mm-'^fxn. ». 

[00441 ifW^<^Z J; -5 T , iill^^S^O^ iWmz 

^ffmm\m^±Wif.z\^±.^'±hzkifX'th. 

[004 5] 

mmmm^zm^m-h. 

[0046] is;^WJ\c>nMz fm<s: . H^'jiiEl^t^ijtfxfi 
<O-0ISr. .'k¥f8ilffl«0-^llt-|a 6 CTFt, PI^CfcV^ 
30 T. lO^^iliSl 1 2^;'?M--^X/1--. 2 0y';i'Wim^^^^ 
ttmm. 2 2*'mmE. 2 4;'/r!-fyl'. 2 6a, 2 

6 b A^x'S lEii?. . 2 S t^Mi-rCh S , 

[004 7] t^wm<<i, t\m-hW>n.tmMi7'hKs:h 
mi]wt^&m. mmm-}>mzmmi-6m^i 

iztcri^j:^m^xhh. 

40 [0048] tg««K-5?«i . m/J£, m 6 (C^fci-i p 

a , la 6 i^zir^-rmmm^m-Mm 2 0 -cii, ^lecoftja 
lomzsimM. {mxui 211) ioti*5r*i-s»t»« 

«^/-E2 2S:fflo-C, Ztii^Kmi>za-(/l-2 4iWMLX 

s :/r&iA'3 ^ Mzm-^mmmmmth . Pistsi-a « 

fig|sI±fr'S>'^tcM^:l.ffitt (N. Sffi) ti-^fz>^l>z 
50 n /l.<?lf-'l?t$rln)fMt-F/r7EC^.)JSI*S1C^ W^^^ 



12/7/07, EAST Version: 2.1.0.14 



Wit t h . h hv^\,mmthmm^±<n^^ n^^m 

«i. %%mz\tLm^m,t^ .130° \^)±2 3 0 ° w 
[ 0 0 4 9 ] t-fc, iesMmm^^comAWt vm, 

com ff^m^ btxo^ Mzw-tim^m^mifi 

[0050] ^IgHK'Ji. ll»tl.«IB[Bl±*«SV^tcM 

'5r«.tttt«:*t.s.Jti6 . w^i-hwmx'mm\.zm-t 

h vm-}) t f cm 0 «0K®|SlT1g«l;:#lf]-r 6 t 

t'KiE L , mEic>^m<m\^x'mmw\^Tiwmmm^z.wt 
mim^-^'^h:ittt^x'^h. .:ntcj:o. <gEiM^ 



(5) mi2 0 0 3-- .1 0 3 34 8 

8 

* iSrSi«^^¥{w(6l±§ its C t ifX--^ 6 , 

[ 0 0 5 n r? ^ /i^{CBij-r3Ssm8S<^i^i^a?!c*^ 1. h z * 

• j»T'(i, lStrT+^^Mii*W$a^v\ 8 
H z t - ?f L^r < ^: D . (1 

^vxkdWiwm.^ 1 ~8 H z t L , mim-cywmmm 
■mmi 1 0 0 om:^mntthc)timt lv\ hjr 

10 0 0 0^''y';?.W±(c;'jrl.i:, r'yVy^V^m 

7 'v ^>co^ # ii^ 5r mm- hb\>^d mm^j^h h . 

[0053] 

\mm\\ mz. mm\^zm':^^ . ^wcoi.t. m 

[0054] 3 0 0 h- >'C0fff>i!S-teff'T1f^« L . R H 

-r. 

20 [005 5-] 
[^1] 



c 


Si 


Mn 


P 


S 


Al 


Ti 


0.0015 


0.02 


0.08 


0.015 


0.004 


0.04 


0.04 



[00 56] =5:^, XyfOW>il 50 0-1 70 0m 
W^{i2 2 0mm, ^^<0>CA— T -y hfi{i4~5 

(00 57] X, o4)VmmtlX.m\\,Z^^tfzn 

i,z-^mzmiiMmthm.^^mLt^ xoizwMi ^ 



^mmmzxim.mi&-A2 o o ox/>>;^t l-/:;,. 
[0 0 58] «2t. mM\[-mmm^^i:tbiibx 

[005 9] 





^6 
m 




n 


H 


H 






0 




10 


5.0 


S2 


X 




0 




8^ 


45 


&5 


X 




0 




75 


6.1 


10 


X 


m^w 


200 


3 


0 


2J0 


1.2 


A 




500 


9 


0 


2.6 


1J3 


A 




500 


8 


0 


2j5 


1.4 


o 




600 


3 


0 


0.1 


1.0 


o 




SOO 


5 


0 


1,1 


08 


o 




960 


5 


0 


0.2 


0.9 


o 


^mn 


990 


5 


0 


3j5 


0,6 


A 




2000 


5 


0 


10 


3.6 


X 



12/7/07, EAST Version: 2.1.0,14 



[0060] im commiMWi, y^ yy'mwc, x v^- 
y/^n^ •> . [-mmmiz j; -> t i. i^c o crmm\& 

1 Ofc fixti^ttl.^je'SrJtt'^S^L.Jt. 
[006 1] 3^2 *^'^*)*^l>J:dt, «f!)«^Epjn(iJ: 

[ 0 0 6 2 ] .1 c t'. mim^mMt^^t^'t t , 

[ 0 0 6 3 ] ^fc, itWJ4 &|iS5<^T(0^('fT':^7 7' 
<7)C !STiii(7) V ^' nx .y ^ 2: L-;t t -?> . ©ifco^rV ^ 

[0064] ffnMW|{ci3i>-C(i. S^i!c/)>.1. 2mm^ 



(6) *:?lf32 00 3-1 0 3 348 

1 0 

[0065] 

[111 ] WK1H^^';>i^^.1fllK^5^«S•i^r1^xW^c>7^ 

[02] 1. fz^(n . ^iit-isie ^ 

[03] 02(7)IIl-IIII|tcfc)a7|<WfiT0 

[ 0 4 ] 0 2 <0i V- 1 Vl8fc» d SaKifflH 

[05 ] *^Bfltcfc{tl>epjIll:S[i:^fflgBi<Oii*»^ 

[06 ] -mmMmmmimmkWim^zm-mm 
00 

1 0-«M 

20 i2 --a«yx;i' 

2o-«i^JSi.?iife^a 

2 2--ISi*mi? 
2 4--r? 'f )V 

2 6 a. 2 6b - xoi-ufii! 
28- 



10- 



[01] 

S N3 N$NS NS NS ^ ^OSta. 1 



i40iai) 



o^rnnrnnnnn 

SNSNSNSNSNSN 



n 



[02] 



pi. 



N S 




N 




S 


N 




S ~ 








N S 12 


N S 1" 



kio ^ S 



14 



S -^28 0 




-10 



\2/l/Ql, EAST Version: 2.1.0.14 



(7) 1$gB2 003-1 0 3 348 



[116] 



22 



r 



1)20 



•* smsnsnsnsm sm 

UUUUUJUUUUU 



U -10 



2t^ 

22' 



rrrrrrrrrrn 

SN5NSNSN SNS N 




26« 

26b 



^20 



L £JC?L^ J J 



12/7/07, EAST Version: 2.1.0.14 



